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Preface

The Department of Defense (DoD) is interested in expanding the use
of distributed learning (DL) for military training and in understanding
how DL development might be encouraged through large-scale reuse
of digital content. The RAND Corporation was asked to examine how
the Advanced Distributed Learning (ADL) Initiative and DoD more
broadly might encourage both reuse and the development of a learn-
ing object economy. The study focused on the supply side of the reuse
market, especially how incentives (both economic and non-economic)
and other enablers might be used to encourage training development
organizations to develop reusable learning objects.
Four key questions guided the research:

* To what extent are training development organizations currently
engaged in reuse at this stage of technological development?

e To what extent do organizations find reuse a worthwhile
investment?

* To what extent do disincentives to wider sharing of learning
objects impede reuse?

* To what extent do organizations know how to implement a reuse
strategy?

This monograph summarizes the findings of the research. It
should be of particular interest to those involved in training, training
standards, distributed learning, training transformation, or the reuse
of digital training content.
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This research was sponsored by the ADL Initiative within DoD
and the U.S. Joint Forces Command and was conducted within the
Forces and Resources Policy Center of the RAND National Defense
Research Institute, a federally funded research and development center
sponsored by the Office of the Secretary of Defense, the Joint Staff,
the Unified Combatant Commands, the Department of the Navy,
the Marine Corps, the defense agencies, and the defense Intelligence
Community.

For more information on RAND’s Forces and Resources Policy
Center, contact the Director, James Hosek. He can be reached by email
at jth@rand.org; by phone at 310-393-0411, extension 7183; or by mail
at the RAND Corporation, 1776 Main Street, Santa Monica, Califor-
nia 90407-2138. More information about RAND is available at www.
rand.org.
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Summary

Distributed learning (DL) offers the promise of self-paced learning and
training at any time and in any place, as well as new technologies for
developing and delivering content and tracking student performance.
Although demand for DL is increasing, DL still represents a small per-
centage of all learning and training, in part because of the high cost
of developing and maintaining electronic-learning (e-Learning) mate-
rials. Development costs for DL might be reduced if digital content
could be reused on a large scale—i.e., if existing digital content could
be used to produce new content or applied to a new context or set-
ting. One option for encouraging widespread reuse is to create and link
learning object repositories—i.e., searchable databases in which digital
content is stored in the form of learning objects and accessed by others
to create new course content.

In 2006, RAND was asked to examine how the Advanced Dis-
tributed Learning (ADL) Initiative and the Department of Defense
(DoD) more broadly might encourage reuse through the use of learn-
ing object repositories and the eventual emergence of a learning object
economy. The study’s primary focus was on the extent to which incen-
tives and other enablers currently are and might be used to encourage
training development (TD) organizations to develop a reuse mecha-
nism (especially the supply side of it) supported by repositories. Four
key questions guided the research:

1. To what extent are TD organizations currently engaged in reuse
at this stage of technological development?

Xiii
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2. To what extent do organizations find reuse a worthwhile
investment?

3. To what extent do disincentives to wider sharing of learning
objects impede reuse?

4. To what extent do organizations know how to implement a
reuse strategy?

To answer these questions, we conducted structured telephone
interviews in late 2006 and early 2007 with individuals within a wide
range of large TD organizations in both DoD and foreign defense
organizations, as well as in other U.S. government organizations, the
commercial sector, and academia. We also conducted site visits and
more-extensive interviews at two of these organizations. In addition,
we reviewed studies on incentive issues in the knowledge management
literature and on reuse efforts in the domains of software and materiel
development. Additionally, we interviewed experts in various aspects of
reuse strategies (e.g., experts in digital rights management).

Key results of the study follow.

We Identified Five Types of Reuse in Training
Development Organizations

Our initial research found that TD organizations used three primary
strategies in pursuing reuse:

1. 'The rop-down (coordination-driven) approach. The TD organiza-
tion collaborates with other TD organizations on course design
or otherwise coordinates so that e-Learning courses can reach
wider audiences.

2. 'Thereusable learning object (RLO) approach. The TD organization
designs and reuses digital content as independent objects, com-
plete with learning objective(s), interaction, and assessment.

3. 'The bottom-up (asset-driven) approach. The TD organization
reuses digital assets (e.g., images, sound, video) directly in
learning.
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Our interviews revealed two additional strategies:

1. Concept reuse. The TD organization reuses pedagogical
approaches, including instructional methods, task decomposi-
tion approaches, and assessment methods. This reuse strategy
is similar to a researcher’s use of papers on related research as
models for the design of a new study.

2. Structural reuse. The TD organization adopts some type of devel-
opment structure, be it as simple as a template or style sheet or
as complex as a content management environment (e.g., one of
the commercially available learning content management sys-
tems that allow users to create and reuse digital learning assets
and content within a common authoring environment).

Reuse Is Occurring, But Reuse Based on the Reusable
Learning Object Approach Is Relatively Rare, and
Technical Challenges Will Take Time to Overcome

We found that, at the time of our interviews, the RLO approach to
reuse was less prevalent than the top-down or bottom-up approaches.
Roughly 20 percent of the organizations interviewed reported success-
ful reuse with the RLO approach. This number seems particularly low,
given that we sought out organizations having the greatest experience
with reuse. In contrast, 70 percent of the TD organizations reported
using the bottom-up (asset-driven) approach, and 85 percent used some
form of the top-down (coordination-driven) approach. Although some
reuse approaches involved sophisticated collaboration, the most preva-
lent form overall was simple redeployment of entire courses.

One reason for low use of the RLO approach is that although
technical standards for sharing content are well established, adoption
of these standards is not yet complete, and improvements in interoper-
ability are still needed. Moreover, authoring technologies and content
management systems (CMSs) are evolving but are not yet to the point
of being cost-effective for a wide range of potential users. In general, we
concluded that technologies that support reuse are in the earliest stage
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of the technology-adoption life cycle, and progress toward widespread
adoption is likely to be relatively slow.

Given the technical challenges that potential reusers presently
face, we think it important that the concept reuse approach not be
overlooked. Concept reuse needs to be acknowledged so that it can be
measured and documented as part of the early success with reuse and
can be supported in the design of large-scale repositories. In particu-
lar, since the success of concept reuse depends on being able to quickly
locate content and explore it for possible emulation, there is a need for
a capability that quickly searches for and accesses content or content
summaries for inspection.

Significant Returns from Reuse Are the Exception, and
Successes Will Remain Difficult to Predict

Our interviews suggest that few TD organizations view their return
on investment (ROI) from reuse as anything more than modest, even
after several years of pursuing an RLO-based reuse approach. Only
25 percent of the organizations interviewed estimated a positive ROI
in line with their expectations, and these organizations typically used
either the top-down or the bottom-up approach to reuse, or both. The
majority of organizations estimated that they had achieved lower than
expected returns, and 35 percent reported no savings at all or a net
loss.

Two organizations reported large savings from efforts to restruc-
ture their development environment—i.e., from structural reuse. These
results mirror case study findings from the commercial sector that
show large savings from adopting technologies that automate the reuse
of content in multiple delivery formats (e.g., online courses, job aids,
instructor guides, lesson plans).

For many organizations, the decision to bypass an RLO-based
reuse strategy appears to make sense economically. Implementation of
an RLO-based reuse initiative requires significant up-front investment
and organizational change, and any returns are at best years away and
by no means guaranteed. For example, the demand for existing content
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has proven in many contexts to be too small to justify the investment
in reuse. Moreover, service to immediate customers can sometimes be
compromised by the redirection of efforts and resources toward reuse
outside those customers’ interests. Finally, other approaches for reduc-
ing development costs, including rapid authoring methods and inter-
nal process improvements, can sometimes promise greater returns with
lower risk and investment than can a reuse strategy.

Because the use of learning object repositories is still at an early
stage of development and not yet a proven method for reducing devel-
opment costs, we did not consider the option of creating a true learning
object economy involving payback to originators of materials. Instead,
we focused on creating the conditions in which a repository system
whose content would be free to potential users would work. Given the
relative dearth of large repositories for e-Learning at the time of our
research, one strategy we used was to examine reuse markets and repos-
itory mechanisms outside e-Learning to identify potential insights on
successful reuse strategies that might apply to e-Learning. We found
that these more mature markets for digital content have had mixed
success with reuse and that they point to factors critical to success.
For example, we found that success requires a relatively large potential
market for reuse in order to generate a payoff that warrants investment.
Further, some successful markets, such as the multibillion-dollar com-
mercial Web-based visual and audio programming industry, suggest
that even if demand is nominally present, one must have a high-quality
product to attract a large consumer base. Other markets or instances
of repository reuse, both commercial and government, have seen much
more limited use, at least in part because of high transaction costs. For
example, information in the much more modestly used Defense Audio-
visual Information System (DAVIS) is relatively difficult to access and,
once accessed, is difficult to customize.

The large commercial software industry, of which e-Learning is
only a small part, has long attempted to foster reuse and can provide
insights on how to develop conditions for creation of a learning object
economy. Reusable software content can take many forms, including
subroutines, functions, macros, libraries, objects, and design patterns.
Whereas there have been notable successes in reusing software, achiev-
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ing a positive ROI from reuse has been the exception in the software
development industry and has proven difficult to predict. For example,
one significant stumbling block to creating more-general software with
a wide market for reuse has been the corresponding need for reusers to
more heavily customize the output to fit their particular situations. The
greater the cost of customization, the less economically viable the strat-
egy of reuse. Areas in which software can be general enough to have
a wide market for reuse while, at the same time, requiring minimal
customization for most reusers have been discovered, but these areas—
known as “sweet spots’—have not been numerous.

Another obstacle has been the multiple ways in which content
can be organized, or “factored,” to achieve the end goal. For example,
software can be designed by dividing material by order of execution
(phases), type of data, type of operation, or “tier.” Having a similar
factorization is important for reuse, because changing the factorization
of otherwise appropriate content typically makes the prospect of reuse
cost prohibitive. In e-Learning, the need for customization and the
challenges involved in factorization are likely to be even greater than
in the general software market. E-Learning embeds not just function-
ality, but also terminology, semantics, world view, pedagogy, subject
matter, disciplinary context, and numerous other elements that may be
crucial to the effectiveness of training and learning. Potential users of
e-Learning software have expressed an especially great need to custom-
ize its capabilities.

The results from early experiences and the challenges likely to
occur in the future both suggest that the success of an effective distri-
bution system for learning objects will depend critically on the extent
to which TD organizations are convinced of its value and the degree
to which early adopters of reuse are able to realize and report positive
returns. Thus, we recommend that ADL make ROI from reuse a spe-
cific area of near-term focus, comparing the current and prospective
returns and risks of this strategy with those of other available options
for reducing production costs. Further, we recommend that this focus
be at the forefront of ADLs efforts to support e-Learning reuse, since
other measures will make little sense unless a positive outlook for
potential payback can be established.
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Besides conducting research, ADL might employ strategies to
foster the success of and positive perceptions of reuse. First, to build
the economic case for reuse, ADL should seek to broaden the defini-
tion of reuse and document payoffs based on that wider view. This
would mean supporting all five reuse approaches identified in our
study, including recognizing and measuring concept reuse and struc-
tural reuse, as defined above.

Second, ADL can directly support organizations that are consid-
ering a reuse strategy for e-Learning by helping them learn to selec-
tively design for reuse. Reuse experience in areas outside of e-Learning
suggests that factors associated with a higher probability of success and
reuse sweet spots include the presence of a big potential market for
future reuse, the feasibility of reuse within and among organizations,
and the potential for resolution of factorization issues. Acceptable bal-
ances between generalizability of content and the ability to customize
and between high quality and low transaction costs are two additional
factors.

Third, ADL might invest in high-profile pilots that illustrate the
critical factors for achieving a positive ROI for learning object reuse.
For example, ongoing efforts in military acquisition, medical training,
or other areas might lead to opportunities for research measuring the
ROI in promising areas. ADL might also promote research on reuse-
related ROI by developing additional survey data and metrics within
the planned DoD-wide registry for e-Learning content—the Advanced
Distributed Learning Registry (ADL-R).

Disincentives to Sharing Are Currently a Secondary
Challenge to Reuse but Could Threaten Future Successes

We also examined potential disincentives to reuse that may arise within
organizations through stakeholders’ reluctance to share learning objects
or to reuse content created by others. Although many of the TD orga-
nizations we interviewed noted some reluctance to reuse among par-
ticular stakeholder groups, these tendencies were typically not cited as a
critical factor impeding development of a reuse initiative. For example,
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only one TD organization cited disincentives as the “greatest obsta-
cle” to reuse. Moreover, the most commonly cited disincentive among
stakeholders, “Do not see significant benefits in reuse,” appeared to be
closely related to the ROI issue discussed above, and applied to both
production of content and reuse of others’ content. Another disincen-
tive to designing for reuse among organizations’ developers was the
significant work involved (e.g., in producing metadata) that would be
uncompensated and potentially at the expense of current customers
(e.g., if they had to wait longer for products).

Finally, a moderate number of organizations noted that while
custom content developers hired by TD organizations were currently
cooperative and occasionally proactive, if reuse were to expand signifi-
cantly, developers would lack sufficient incentives to comply with the
“spirit of reuse”—i.e., to produce a sufficient amount of highly reusable
content—because they would not accrue the profit from others” use of
the content they created.

We expect that if large repositories become more prevalent and
reuse becomes more common, disincentives to sharing content and
reusing the content of others may go from being secondary obstacles
to being a more significant problem. Research in knowledge manage-
ment (i.e., the processes that organizations use to manage their intellec-
tual assets) provides the foundation for this expectation. In addition to
identifying obstacles to sharing information, as noted above, this litera-
ture shows that individuals and organizations are sometimes reluctant
to use the knowledge of others. The predominant reason cited in our
interviews for this reluctance was the effort required to revise content
before it can be used for new purposes.

Other research shows that reluctance to reuse can also stem from
concerns about the reliability of the material borrowed, fears of losing
credit for ideas, and fear of becoming expendable. These issues were not
of great concern among our interview respondents, who typically did
not consider their training materials to be valuable intellectual assets.
However, as the demand for learning objects grows, these incentive
issues may become more prevalent.

Creating incentive mechanisms to counter stakeholder reluctance
is key to motivating desirable behavior within large organizations. A
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variety of strategies might be used to create incentives for reuse, includ-
ing measuring and rewarding the sharing and use of content, culti-
vating an organizational culture that favors reuse, assigning roles or
providing support in a way that promotes reuse, tailoring technical
systems to enable reuse, and using mandates or financial pressure to
stimulate reuse.

One mechanism for addressing incentive issues is the high-
level directive that requires reuse efforts within DoD: “Development,
Management, and Delivery of Distributed Learning,” DoD Instruc-
tion 1322.26, June 16, 2006. However, although this mandate will
undoubtedly lead to larger DoD repositories of content and will nomi-
nally provide increased opportunities for reuse, it is unlikely to work
well by itself. In addition to not addressing the potential disincentives
discussed above, it may introduce further challenges. For example, two
elements—the lack of general knowledge on how to design for reuse
and the ease of complying with the “letter” but not the “spirit” of the
directive—may lead to the flooding of repositories with content of little
potential for reuse, thereby increasing the difficulty of finding truly
reusable material. This could damage the perceived value of the emerg-
ing ADL-R at a time when supporting positive perceptions is critical to
the success of an emerging learning object economy. Thus, supporting
initiatives aimed at creating appropriate incentives may well be needed
for the DoD directive to succeed.

ADL might pursue various options for stimulating additional
incentive mechanisms for sharing content. Our earlier recommenda-
tion—that ADL work to raise the visibility of the potential ROI from
reuse—applies to the entire area of incentives, not just to those relating
to financial return. In addition, ADL might play an educational role by
supplying TD organizations with information on how to foster positive
organizational values among employees and providing training on how
to design for reuse. Development of recognition systems, monetary and
otherwise, might also help to encourage reuse. Furthermore, prior to
the emergence of alternative business models, ADL might pursue more
buy-in from custom content developers through appropriate policy and
contract changes. For example, ADL might allow developer identifica-
tion and contact information to be used in metadata so that highly
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reusable repository postings can serve as advertising and marketing
tools. Finally, an investigation of incentive mechanisms appropriate to
TD organizations could be pursued in the pilot demonstrations sug-
gested above.

Organizational Processes for Implementing Widespread
Reuse Will Need Extensive Development, Starting with
Strategic Planning

Implementation of an RLO-based reuse strategy within a TD organi-
zation can require significant internal changes (e.g., with regard to the
instructional design approach, business model, degree of collaboration
with other organizations, use of technology, and other processes). Our
interviews identified implementation issues as the greatest obstacle to
overcome—much more important, for example, than issues related to
technology or e-Learning standards. For organizations we interviewed
whose reuse efforts had stalled or been abandoned, the need for stra-
tegic planning and increased collaboration were the most significant
obstacles; for organizations that had had some success with reuse,
metadata and repositories were the most notable obstacles.

These results suggest that organizations face a progression of chal-
lenges based on how far they have come in the change-management
process. Some organizations are stuck at the beginning of the pro-
cess (establishing a strategic plan), whereas others are more focused
on how to implement an established plan. In the future, after large
public repositories have been established, other obstacles might become
prominent. What is clear from our study is that despite several years of
effort, organizations are relatively early in the process of change, and
much more development needs to occur.

Organizational experts note that effective implementation of a
reuse strategy demands a supportive environment. Within TD organi-
zations, support personnel are needed to facilitate collaboration between
subject matter experts and technical staff. Internal guidelines for effec-
tive reuse are also important. Across TD organizations, the formation
of repository communities can greatly increase the potential for reuse.
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Such communities will need subject-specific standards and guidelines
for reuse processes, along with a common language for metadata and
metrics for measuring success. Guidelines that help organizations co-
produce courses will also be needed.

Successful collaboration is also required for reuse success, whether
the goal is to co-produce courses or to form effective repository com-
munities. Such collaboration can often require a significant time invest-
ment. Collaboration can be aided by mechanisms to ensure communi-
cation, information sharing, and the development of trust. Successful
collaboration may also require mandates, when appropriate, as well as
the promotion of culture/values, involvement of sponsors, and engage-
ment of neutral third parties to facilitate communication and prevent
or reduce conflict.

We recommend that ADL support processes for implementing
reuse strategies. ADL might take the lead in facilitating the creation
of new reuse communities and support research documenting lessons
learned about how to effectively implement reuse. ADL might also
provide consultants to assist organizations that want to collaborate to
foster reuse strategies.

ADL Can Encourage the Reuse Option for Reducing
Development Costs by Taking a Proactive Approach

ADL should aid the development of a viable market for reusing learn-
ing objects by focusing on a key enabler—the perceived value of reuse.
ADL can provide this service in two key ways: by helping organiza-
tions engaged in making an initial decision about whether and when
to invest in reuse determine the potential for reuse and the conditions
leading to its greatest payoff, and by increasing its support to early
adopters that have already begun implementing their reuse strategies.
The recommended approaches, as described above, are as follows:

* Broaden definitions of reuse and redefine success through the use
of metrics and surveys.
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* Invest in high-profile pilot programs to identify conditions with
the highest potential payoffs for reuse.

* Conduct or sponsor research to evolve guidelines for implement-
ing reuse strategies.

* Evolve ADLs role as a neutral trusted advisor to TD organi-
zations.

ADL might also sponsor research efforts to develop a better under-
standing of how reuse efforts can be supported. Possible projects are (a)
an evaluation of approaches for improving search capabilities for digital
training content; (b) development of additional metrics for ADL-R’s
scorecard to capture costs and benefits to both contributors and seek-
ers of content; (c) an evaluation of the evolution of the “DL supply
chain” over time in order to predict the interventions that could speed
up the process to rapidly produce high-quality content at low cost; (d)
focused case studies of current, high-profile efforts to maximize reuse
of training content and document emerging lessons learned and sweet
spots for different types of reuse; (¢) development of guidelines and a
decision tool to help project/program leaders determine the likelihood
of successful reuse.

These actions may not be enough to create a viable market for
reusable e-Learning content (e.g., cost savings may prove to be too
small), but they may well be necessary if promising reuse efforts are to
successfully emerge and realize their wider potential in the near term.



Acknowledgments

This study benefited from the assistance of many people in the DoD
Advanced Distributed Learning (ADL) Initiative and afhliated organi-
zations. We are particularly indebted to our sponsor, Robert Wisher,
Director of the ADL Initiative, who provided his guidance, as well as
his willingness to ask difficult questions, hear challenging answers in
return, and share those findings with the broader, SCORM (Sharable
Content Object Reference Model) community. We also wish to thank
Joe Camacho, U.S. Joint Forces Command, and Dan Gardner, Office
of the Secretary of Defense, for their strong roles in supporting this
research.

We also received support and intellectual input from other mem-
bers of the ADL community. This included conversations with and cri-
tiques from David Daly, Eric Roberts, Judy Brown, Paul Jesukiewicz,
Dexter Fletcher, Jean Burmester, and Rebecca Bodrero. Special thanks
go to Avron Barr for insights provided during stimulating discussions.

Our research required input from many members of different
education and technology communities. We were fortunate to be con-
nected with Gerry Hanley of MERLOT (Multimedia Educational
Resource for Learning and Online Teaching), David McArthur at the
National Science Foundation, and Wayne Gafford, now with ADL, all
of whom provided information and valuable pointers to resources early
in the project. Insights into the history of efforts to implement stan-
dards for learning objects and develop related “markets” came from
our conversations with Jim Spohrer and Chuck Barritt. Additional

XXV



xxvi The Prospects for Increasing the Reuse of Digital Training Content

thanks go to Michael Parmentier and Clark Christiansen of Booz Allen
Hamilton.

Two people who served as particularly valuable sources of infor-
mation and nexuses of contacts and to whom this work owes special
debts are Robby Robson of Eduworks Corporation and Elif Trondsen
of SRI Business Intelligence.

Two consultants to the project, Joshua Sharfman and Bryan
Chapman, deserve thanks for bringing their insights and resources
from the commercial world of digital content management. Sharfman
shared his real-world experience in developing and fielding large-scale,
complex repositories; Chapman, of Chapman Alliance, provided com-
ments on early ideas and helped us track down key literature and con-
tacts relevant to our analyses.

We are also indebted to several RAND colleagues who contrib-
uted to the project: Danielle Varda, Susan Gates, Jim Hosek, Naveen
Mandava, and the internal RAND reviewers of an earlier version of
this report, Bob Anderson and Christopher Paul.

Finally, we would like to extend our sincere thanks to those from
distributed learning publishing organizations who participated in
extended interviews and telephone surveys concerning their experience
with e-Learning reuse. Without their willingness to speak frankly and
trust our team to uphold promised standards of anonymity, important
components of our analyses would not have been possible. Because of
our promise to assure confidentiality, we cannot thank these individuals
by name, but we want them to know that their willingness to share their
own experiences and insights for improvement were very important to
completing our analyses and producing viable recommendations.



Abbreviations

3D
ADL
ADL-R

AMEDDCS

CD-ROM
CMS
COTS
CSREES

DARPA
DAU
DAVIS
DITIS

DL

DoD
e-Learning
ERP

FY

IMI

IT

three-dimensional

Advanced Distributed Learning (Initiative)
Advanced Distributed Learning Registry
Army Medical Department Center and School
compact disk, read-only memory

content management system

commercial off the shelf

Cooperative State Research, Education, and
Extension Service

Defense Advanced Research Projects Agency
Defense Acquisition University
Defense Audiovisual Information System

Defense Instructional Technology Information
System
distributed learning

Department of Defense

electronic learning

Enterprise Resource Planning
fiscal year

interactive multimedia instruction

information technology

XXVii



xxviii The Prospects for Increasing the Reuse of Digital Training Content

JKDDC

JSF
KM

KMS
LCMS
LMS
MERLOT

NATO
NAVAIR
NPGS
NRO

PDA

PEO STRI

RDECOM
RLO
ROI
SCO
SCORM
SME
D
TLO
UK
USDA
VA

VTT

Joint Knowledge Development and Distribution
Capability

Joint Strike Fighter

knowledge management

knowledge management system

learning content management system

learning management system

Multimedia Educational Resource for Learning and
Online Teaching
North Atlantic Treaty Organization

Naval Aviation Systems Command
Naval Post Graduate School
National Reconnaissance Office
personal digital assistant

Program Executive Office for Simulation, Training
and Instrumentation
Research, Development and Engineering Command

reusable learning object

return on investment

sharable content object

Sharable Content Object Reference Model
subject matter expert

training development

terminal learning objective

United Kingdom

United States Department of Agriculture
Department of Veterans Affairs

video teletraining



CHAPTER ONE
Introduction

Reuse of Content Is a Strategy for Reducing the
Development Costs of Distributed Learning

The Department of Defense (DoD) is interested in expanding the use
of distributed learning (DL) for military training. DL not only offers
learners the promise of greater flexibility by providing opportunities for
self-paced learning and training at any time and in any place, but also
increases the reach of training organizations by expanding the means
and technologies available for developing and delivering training. DL
also allows automated tracking of student performance and promises
to help standardize course content.

Although demand for DL is increasing, DL still represents a small
percentage of all learning.! An important impediment is the high cost
of developing and maintaining electronic learning (e-Learning) con-
tent. For example, one survey in the commercial sector found that the
average cost of developing interactive multimedia instruction (IMI),
level 2—-3,2 in 2007 was $24,700 (Brandon Hall Research, 2007). The

! One industry group estimated that only 2 percent of the U.S. education and training

market is in technology-based products (Ambient Insight, 2006).

2 Level refers to “levels of interactivity” between the learner and DL media, with higher

levels involving more learner participation. Levels of interactivity have universal meaning
but can have somewhat different definitions in practice depending on industry and context.
To cite one example of a definition, Level 2 interaction means that the learner has some
control over lesson activities, such as the ability to click on icons to reveal information, to
move objects on the screen, to fill in forms, and to answer questions. Level 3 interaction
involves more participation, which comes from the use of scenarios for testing, the need
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high costs of moving courses to DL are caused in large part by the need
to develop content independently for each course.

Development costs might be reduced if digital learning content
could be reused across courses on a large scale.> Reuse can be defined
as the use of existing digital content to produce new content, or the
application of existing content to a new context or setting. In the pre-
digital world, a reuse analog might be the use of existing textbooks on
a subject as a starting point for designing a new textbook, as opposed to
designing a new textbook from scratch. Just as libraries and bookstores
provide a distribution mechanism in the non-digital world, widespread
digital reuse will require a mechanism to bring together reuse “buyers”
(e.g., trainers, end users) and “sellers” (e.g., training development [TD]
organizations, authors). The main products in this environment would
be reusable learning objects (RLOs)—chunks or modules of digital
learning material that can be stored in searchable databases (learning
object repositories) and then accessed by third parties to create new
course content.

Research Questions Examined

In 2006, RAND was asked to examine how the Advanced Distributed
Learning (ADL) Initiative and DoD more broadly might encourage
reuse and support the development of a successful distribution mecha-
nism for reuse efforts. In particular, the study focused on the extent
to which incentives (both economic and non-economic) and other
enablers currently are, or might be, used to encourage TD organiza-
tions to develop the supply side of a distribution mechanism for reuse.

for the learner to make decisions, and the use of complex branching based on the learner’s
responses.

3 Another potential advantage of reuse is improved quality and validity of course content,

because instructional material is developed with input from a greater number of experts and
users and because there are increased opportunities for vetting content across courses.
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Four key questions guided the research, emphasizing return on
investment (ROI), potential disincentives to reuse, and implementa-
tion of a reuse strategy:

1. To what extent are TD organizations currently engaged in reuse
at this stage of technological development?

2. To what extent will organizations find reuse a worthwhile
investment?

3. To what extent will disincentives to wider sharing of learning
objects impede reuse?

4. To what extent will organizations know how to implement a
reuse strategy?

Our decision to focus on incentives and implementation was based on
the recognition that many innovations fail not because of their techni-
cal merits, but because of problems in implementation.

Preview of Key Findings and Recommendations

RLO-based reuse is relatively rare, and technical challenges will
take time to overcome. We found relatively little current use of RLO:s.
Although our interviews with TD and other organizations indicated
that RLOs are being produced and that technical standards for shar-
ing RLOs are well established, the adoption of RLOs is in the early
stages, and improvements in interoperability are still needed. Author-
ing technologies and content management systems (CMSs) are not yet
up to expectations.

Significant returns are the exception, and future successes remain dif-
ficult to predict. Training organizations are typically not getting much
of an RO for reuse. Savings are typically modest and not derived from
the development of RLO repositories. Our research suggests that in
the future, the ROI for reuse is not likely to be balanced across invest-
ments, and that the potential for high ROIs depends on organizations
identifying “sweet spots,” or areas in which software can be general
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enough to have a wide market for reuse and yet require minimal cus-
tomization for most reusers.

Disincentives to sharing are currently a secondary issue but could
threaten what could otherwise be future successes. Current barriers noted
by TD organizations included the lack of perceived benefits and the
significant amount of work required by TD organizations, with little
promise of ROI in the near term. However, if reuse becomes more
prevalent in the future, disincentives to knowledge sharing may become
more prominent— for example, because of concerns about free riding
or ambiguity about the reliability of the knowledge provided in RLO
repositories.

Processes to advance widespread reuse need extensive development,
starting with strategic planning at the organizational level. Implementa-
tion of a reuse strategy will require significant change management
for TD organizations, including potential changes in the instruction
design approach, business model, and collaboration techniques. Col-
laboration across organizations could become especially challenging
given the investments of time and resources that would be needed.

The ADL Initiative could encourage reuse by making the determi-
nation of ROI an organizational focus and by evolving its role as trusted
advisor on reuse implementation issues. The role of reuse and RLOs can
be expanded, but success will require that the emphasis be on oppor-
tunities with high potential payoffs. ADL can help to support the per-
ceived value of reuse in an emerging learning object economy by deter-
mining the true potential for reuse and identifying the conditions that
lead to the greatest payoft. To support early adopters of a reuse strategy,
ADL might focus on evolving its role as trusted advisor to TD organi-
zations and on increasing the support it provides to potential reusers by
developing guidelines for reuse and disseminating best practices.

Focus of Project: Supply Side and Market Enablers

Figure 1.1 shows how suppliers and demanders might interact with
repositories of e-Learning content. While the illustration on which this
figure is based used the word marketplace (Johnson, 2002) to describe
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Figure 1.1
Elements of an Exchange System for Reusable Learning Objects
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the environment, the current DoD context does not provide for the
buying or selling of content; instead, suppliers are required to place
content in repositories from which qualified demanders can access it
for free. On the supply side are TD organizations, authors, publish-
ers, market makers, and others with a requirement to bring RLOs into
a repository. On the demand side are training delivery organizations,
trainers, and end users, all of which could potentially benefit from the
content of the repository. Use of the repository is facilitated by key
enablers, including standards, authoring technologies, policies, and the
perceived value of reuse.

Such a mechanism for exchange exists only in limited form today,
and repositories of RLOs are typically internal to a particular organiza-
tion and vertical in structure (rather than cutting across various orga-
nizations). For example, the U.S. Army has its own environment for
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reuse, which involves internal TD organizations, trainers, and others.
While these internal repositories can be useful, they do not allow for
reuse across organizations, and they typically leave out independent
actors (e.g., training developers, authors, publishers).

Our research considered ways to encourage the development of
a broader learning object economy that cuts across organizations and
establishes incentives for participation. For this project, we focused
mainly on ways in which TD organizations might be encouraged to
develop the supply side of the reuse “market” when no compensation
is involved. We also focused mostly, though not exclusively, on defense
organizations, since DoD has the greatest leverage with these organiza-
tions, and a mandate for a change toward reuse already exists.

Implementing a strategy for reuse would require changes and
additions to the supply side of the e-Learning repository system. For
example, suppliers in many cases would need to think differently about
the product they are developing. The traditional model of training
development has centered on the course and the various threads con-
necting different parts of the course. In contrast, a reuse model requires
developers to think in terms of learning objects—components or mod-
ules of instructional material that are not tied to an individual course
but, instead, can be combined to fit the needs of many courses and
instructional practices. This shift to a learning object model represents
a new way of doing business for training developers.

Incentives and other enablers would also have to evolve. One of the
major themes of this research is that TD organizations will not develop
RLOs unless decisionmakers can perceive the value of reuse. As will be
discussed later in this monograph, key personnel in TD organizations
presently do not perceive the value of investments in reuse.

Focus of Research Approach: Early Adopters of Reuse for
e-Learning and Reuse in Other Contexts

To answer our research questions, we conducted structured telephone
interviews with individuals at large TD organizations that had all pur-
sued a reuse strategy for e-Learning. These organizations covered a
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wide range of pursuits and were located in DoD and foreign defense
organizations; other, non-defense U.S. government organizations; the
commercial sector; and academia. We also conducted site visits and
more-extensive interviews with training developers and other stake-
holders in two of the defense-related organizations.

Our sample of organizations was not random. We focused on
large organizations that were early adopters of a reuse approach and
whose strategy involved multiple stakeholders and internal reposito-
ries of e-Learning content. Candidate organizations were identified in
various ways: through discussions at conferences dealing with learning
standards, reuse, or DL; by searching the literature and Internet for
these same subjects; and by asking respondents known to pursue reuse
and other ADL experts about organizations they knew had invested
in a reuse strategy. In seeking interview candidates, we were careful
to specify that we were interested not only in organizations that had
experienced some degree of success with reuse, but also in those that
had experienced failure or had decided to abandon a significant initial
effort. We attempted to contact about twice as many organizations
as eventually agreed to participate. Only two organizations declined
to participate after we had made contact and explained the project’s
objectives.

Interviews with people at the TD organizations were conducted
using a semi-structured interview format (see Appendix B for the inter-
view and protocol) over a period of 60 to 90 minutes. The interview
consisted of a list of open-ended questions that were posed to all partici-
pants. Responses were later coded according to categories developed by
the research team to cover the types and range of responses received.

Participants in each interview were selected by our main point of
contact for the particular organization; they included training depart-
ment heads, program managers, instructional designers, technical
experts, subject matter experts (SMEs), and custom content contrac-
tors working for the organization.

We also conducted a large number of interviews with ADL experts
in various specialties (e.g., e-Learning standards, custom content devel-
opment, digital rights management). We did not use a formal interview
instrument in these cases. Instead, we conducted more-informal dis-
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cussions on the enablers of and obstacles to reuse, as well as on poten-
tial improvements in the implementation of reuse strategies.

Because the size of existing defense-related learning repositories is
limited, we also looked at reuse markets outside e-Learning (i.e., soft-
ware and materiel development) for insights on successful reuse strate-
gies. Further, we reviewed the literature on knowledge management
(KM), particularly on incentives and disincentives surrounding the
sharing of knowledge. Finally, we conducted interviews with experts
involved in reuse within other marketplaces for digital objects.

Table 1.1 lists the major defense-related and other TD organiza-
tions that took part in our formal interviews.

Interviews concentrated on representatives of DoD and the defense
industry, although we also spoke with representatives from commercial
and academic organizations to gain a broader view of the potential for
reuse.* Because the interviews promised confidentiality to all interview
participants, no specific names are mentioned in this monograph in
connection with any findings.

Organization of This Monograph

The remainder of this document is divided into five chapters: Chapter
Two examines the prevalence of reuse and the role of standards and
technologies; Chapter Three looks at economic incentives for reuse;
Chapter Four focuses on disincentives to sharing knowledge; Chapter
Five discusses issues related to the implementation of reuse approaches;
Chapter Six provides overall recommendations.

4 Based on the nature of content alone, the academic environment provides greater poten-
tial for reuse than the military environment does. The academic environment comprises
primary and secondary schools and universities, which together represent a substantially
larger group of learners than those in the military environment. Also, while academia teaches
essentially the same subject matter within a great number of schools and to a large number of
students, much of military training is contextual (e.g., training to perform specific tasks in
specific situations) or related to many different pieces of equipment, any one of which is used
by only a small percentage of the military.
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Table 1.1
Organizations Participating in Formal Telephone Interviews

DoD and international defense
Army
Navy
Naval Aviation Systems Command (NAVAIR)
Joint Strike Fighter (JSF)
National Reconnaissance Office (NRO)
Defense Acquisition University (DAU)
Naval Post Graduate School (NPGS)
Army Medical Department Center and School (AMEDDCS)
Joint Knowledge Development and Distribution Capability (JKDDC)
NATO
UK Defense
Other government
Internal Revenue Service
Department of Veterans Affairs (VA)
Commercial
Boeing
Cisco
Apple Inc
Northwest Airlines
Verizon Wireless
DaimlerChrysler
Tweeter Home Entertainment
Academic
Johns Hopkins University
Korean education
Global Health Network University







CHAPTER TWO

The Prevalence of Reuse and the Role of
Standards and Technologies

This chapter focuses on the nature and extent of current reuse strategies,
as well as on the importance of current reuse standards and technolo-
gies in implementing those strategies. Although standards and tech-
nologies were not a primary focus of our research, they are discussed
here to provide perspective on our findings regarding ROI, incentives,
and implementation, which are discussed in later chapters. The main
points here are that RLO-based reuse is relatively rare, that this rarity
is partially explained by the only recent emergence of reuse standards
and technologies, and that greater maturity in both of these areas will
take time to achieve.

Organizations Pursue Reuse Using a Number of
Approaches

Our early inquiries determined that TD organizations have primar-
ily used the following three approaches in pursuing a strategy of reuse
(either within their own organization or across related organizations):

* a top-down, coordination-driven approach, in which TD organi-
zations collaborate on the design or otherwise coordinate so that
e-Learning courses can reach wider audiences

* a reusable learning object (RLO) approach, in which TD organi-
zations design and reuse digital content as independent objects,
complete with learning objective(s), interaction, and assessment

1"
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* a bottom-up, asset-driven approach, in which digital assets (e.g.,
images, sound, video) are reused.

These approaches to reuse differ in terms of the granularity, or
grain size, of what is being reused (e.g., entire course content, versus
RLOs, versus digital assets, such as images), the existence and matu-
rity of markets involving the approach, and ways of implementing the
approach. With regard to implementation, the types of reuse differ in
terms of personnel involved (and whether they are known or unknown
to each other), level of collaboration required, technologies employed,
and types of internal change processes likely needed as prerequisites.

The Top-Down Approach

The simplest form of the top-down reuse approach occurs when an
entire course is redeployed to new student populations. A commer-
cial market for such redeployment exists for training of large target
audiences (e.g., information technology [IT] training, leader training,
language training). Suppliers of this sort of training are known as com-
mercial, off-the-shelf (COTS) content developers. At the other end of
the reuse scale, redeployment can sometimes mean the migration of a
course to one additional institution or student base.

Another form of top-down reuse occurs when content is purpose-
fully employed in so-called multiple-use cases—e.g., when digital con-
tent is designed for more purposes than just training, such as technical
documentation or use within a help system. Still another form occurs
when organizations seek to reuse content in multiple forms of deliv-
ery—i.e., when training content is used in various formats, such as for
presentation on a laptop and a PDA (personal digital assistant). Finally,
we include in our definition of top-down reuse the case in which orga-
nizations co-design e-Learning so that it fits the needs of each organi-
zation when completed. In this case, organizations do not implement a
reuse strategy as much as they “plan for greater use.”

Top-down reuse saves resources by eliminating duplicated efforts
in development and in strategic planning. Often this form of reuse
applies to individual courses and not to an organization-wide initiative.
Top-down reuse does not always involve collaboration among organi-
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zations, but it almost always requires interoperability of training con-
tent. Top-down approaches do not always reduce development cost,
but they do increase the number of people who can take advantage of
a course or course content once it has been developed. In other words,
top-down reuse reduces the per-student cost but does not necessarily
reduce the per-course cost.

The RLO Approach

The RLO approach to reuse involves the design of digital e-Learning
content in portions smaller than courses, or “chunks.”! For example, an
RLO might be created for each lesson or learning objective. In addition
to content, an RLO is typically characterized by interaction between
the learner and the course, including a test to verify success. One way
to think of an RLO is as a compromise between the top-down and bot-
tom-up approaches. Instructional designers and administrators tend to
focus on the course (or at least the lesson level) and make all content
self-contained, whereas technical developers tend to focus on the digi-
tal assets. As a compromise, RLOs seek the smallest learning chunks
that are self-contained and have an identifiable objective.

By focusing at the level of the learning object, the RLO approach
provides many more opportunities for reuse than courses do and prom-
ises to reduce the collaboration costs required for reusing an entire
course. However, this approach also implies a greater management
burden related to storing and describing many more objects in a way
that allows later retrieval. Moreover, the RLO approach raises instruc-
tional design and technical issues because an object’s reusability will
depend on the extent to which its content can stand alone and be kept
separate from context, pedagogy, structure, and presentation.? Thus,
the RLO approach requires the creation of new instructional design
processes, repositories, metadata systems, search tools, and authoring
tools.

1" For a complete description of this approach, see Barritt and Alderman, 2004.

2 Robby Robson, Eduworks Corporation, in a teleconference interview conducted by

Michael Shanley and Matthew Lewis, two co-authors of this monograph, on August 4,
2006.
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The Bottom-Up Approach

Bottom-up reuse entails sharing digital assets in multiple contexts.
Assets can include images, audio, video, PowerPoint files, anima-
tions, or other digital material—all with no reference to context, such
as instructional methods, skill hierarchies, or learning objectives. No
RLOs are required. Asset reuse still requires labeling, with good meta-
data, storage in repositories, and search tools. However, unlike the
RLO approach, no changes to development processes are required to
design an asset’s specifics into new instructional content. Instead, the
asset is specifically chosen for the context in which it will be included.
Since it is free of such context, it requires no labor or tools to extract
the asset from context for repurposing. Commercial markets for digital
assets are well developed in some areas, including photography, music,
sound effects, and three-dimensional (3D) models.

Processes in a Reuse Strategy

In addition to observing differences in the grain size of reusable con-
tent, we observed differences in approaches to the process of reuse. One
process is strategic, for specific audiences. Organizations that use this
process collaborate for the purpose of designing a course to meet the
needs of two or more specific student populations. A second approach
to the reuse process is also strategic, but in this case the audiences are
not necessarily known. Here, one or more organizations design content
to be generic, the intent being to make it apply to multiple (and per-
haps unknown) student populations.

Finally, we observed a few instances of ad hoc, or unplanned,
reuse, whereby reusable content was identified by members of organi-
zations through social networks, database searches, and other informal
means. For example, through informal social interactions, members of
a network of organizations discover that some of their courses are of
interest to multiple populations of students. Subsequently, the main
organization sends its courses to other organizations or redeploys other
organizations’ courses on its own learning management system (LMS).3

3 An LMS is software that automates the administration of training from multiple courses,
which can come from a variety of sources. For example, an LMS is designed to register users,
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Technically, one might view this type of reuse as an anomaly to the
approaches distinguished above in that it has both a high level of grain
size and emanates from an uncoordinated and bottom-up source.

RLO-Based Reuse Is Less Prevalent Than Other
Approaches

Although most organizations pursued multiple approaches to reuse,
we found that the RLO approach was less prevalent than the others.
Figure 2.1 shows the prevalence of the different strategies for reusing
content among the training developers we interviewed.

While most organizations produced RLO content, and most had
three or more years of experience pursuing an RLO-based reuse strat-

Figure 2.1
Extent to Which Different Approaches to Reuse Have Been Employed
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track courses in a catalog, record data from learners (e.g., test results), and provide reports
to management on administrative activities. It usually does not include its own authoring
capabilities; instead, it focuses on managing courses created by a variety of other sources.
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egy, only a little more than 20 percent of them reported successful reuse
with the RLO approach. This seems a particularly small number given
that we sought out organizations with the greatest reuse experience.

In contrast, 70 percent of the TD organizations reported employ-
ing the bottom-up, asset-driven approach. Moreover, 85 percent of the
organizations used some form of the top-down, coordination-driven
approach. The implementation for some of these efforts involved sophis-
ticated collaboration, but the most prevalent form of reuse was simple
redeployment of entire courses.

It is likely that the importance of the RLO approach will not
change soon. Sales of learning content management systems (LCMSs)*
and industry information suggest that few organizations are actively
pursuing reuse.’

However, aspects of the top-down and bottom-up approaches to
reuse in some ways mirror what is needed for an RLO approach and
could eventually lead to greater RLO reuse. For example, the bottom-up
strategy involves contributions to and use of repositories in the develop-
ment of training content, and the top-down strategy tends to involve
collaboration and formation of partnerships, both of which are neces-
sary for successful implementation of an RLO reuse strategy (see Chap-
ter Five for further discussion). Further, it is worth noting that most
of the TD organizations we interviewed expressed optimism about the
future of a reuse strategy, despite the limited success of reuse to date.®

4 An LCMS is software that provides an authoring application, a data repository, a delivery
interface, and a variety of administration tools to aid in the management of e-Learning con-
tent. An LCMS allows users to create and reuse digital learning assets and content within a
common authoring environment.

5 See Brandon Hall Research’s ZMS Knowledge Base, 2005—6 and its LCMS Knowledge
Base (Brandon Hall Research, 2006¢ and 2006b, respectively). The LMS study accounts for
19,417 implementations of LMSs, but the LCMS study shows only 1,887 implementations
of LCMSs. Although the two reports do not cover exactly the same technologies, there is a
significant overlap in vendors that have both an LMS and an LCMS. From this information,
it is apparent that an LCMS is not always a standard fixture when an LMS is installed. For
example, in the case of a vendor that sells an LMS with an LCMS built in, only 150 of its 460
customers used their LCMS module.

6 We often speak of the view of a 7D organization or a respondent, by which we mean,

in both cases, the majority view among those we interviewed that are associated with that
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On a scale of 1 to 10, with 10 being the most optimistic, the average
response was 8. Organizations saw much of reuse’s potential as not yet
having been tapped, both in house and in similar organizations.

Relatively New Technical Standards and Technologies for
Reuse Partially Explain the Relative Scarcity of the RLO
Approach

According to some interview participants, one reason for low use of the
RLO approach is that although technical standards for sharing con-
tent are well established, adoption of these standards is still incomplete
and improvements in interoperability are still needed. Moreover, even
though authoring technologies and CMSs in support of reuse are seen
to be evolving, they are not, according to some interview participants,
to the point of being user friendly and cost-effective enough to meet
organizations’ needs.

Interview Results: Technical Standards and the Sharable Content
Object Reference Model (SCORM)’

* Nearly all (90 percent) of the organizations used SCORM,
although many did not use the latest version.

* Existing standards (and supporting authoring tools) were seen as
reuse enablers: Sixty-seven percent of the TD organizations found
them helpful or critical to success; 33 percent found them helpful
but thought they could provide more.

organization. In other cases (see, for instance, Chapter Four), we speak about stakeholders’
viewpoints, by which we mean the views of subgroups associated with TD organizations that
are involved with the TD process—for example, content developers or program managers.
Views attributed to a representative of an organization or an interview participant are those
of an individual.

7 SCORM is a standard for a technical framework to enable the use of Web-based
e-Learning content across multiple environments (e.g., LMSs). SCORM defines how indi-
vidual instruction elements are combined at a technical level and sets conditions for the soft-
ware needed to use the content. For further explanation, see “SCORM 2004, 3rd Edition”
(Advanced Distributed Learning, 2008).
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* About 40 percent felt that standards posed a current obstacle,
though none saw them as the greatest obstacle to reuse. Among
the obstacles listed as examples (see Appendix B), “standards” had
the fewest number of hits.

* Interoperability has not been fully achieved. Organizations
reported that in nearly every attempt to develop reusable content,
a course required technical adjustments to run on an LMS other
than the one for which it was created, even if both systems were
certified as SCORM conformant. Further, a few organizations
reported that trying to convert to the latest version of SCORM
had become a significant distraction within the organization.
Thus, standards in e-Learning are helping but have yet to become
“invisible,” as good standards are.

* A number of organizations felt that SCORM limited the use of
the organization’s desired instructional strategy.

Interview Results: Technologies That Support Reuse

* About 50 percent of the TD organizations felt that technologies
pose a current obstacle to reuse, though only one saw them as the
greatest obstacle.

* A number of organizations reported that LCMS capabilities have
not matched their expectations. They reported that the tools took
a long time to integrate into their organizational processes (e.g.,
months were required for training and conversion) or were not
user friendly in fulfilling all the organization’s needs.

* Other organizations stated that authoring tools to support reuse
were generally not well developed, did not have high capability,
were not contained in integrated packages, or were not compat-
ible with each other.

e Some felt that it was easier to create new content from scratch
than to repurpose existing content.

In general, the interview responses suggest that technologies sup-
portive of reuse are in an early stage of development. The implications
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of this finding can be seen in the technology adoption life cycle shown
in Figure 2.2.%

According to this life cycle, new technologies generally have a
small group of initial “innovators,” or people who try them out and/
or experiment with them. If a technology shows promise and provides
results, “early adopters” then take it on and wait for an assessment of
its viability. However, between the early adopters and the next group,
the “early majority,” there is a “chasm” that must be filled with a criti-
cal mass of less-technologically-savvy users who are willing to commit
to using the new technology. Crossing this chasm (represented by a
space between adjacent groups of users in Figure 2.2) places a large

Figure 2.2
Place of RLO-Based Reuse in the Technology Adoption Life Cycle

The Revised Technology Adoption Life Cycle
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SOURCE: Moore, 2002.
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8 This life cycle is adopted from a revised edition of Geoffrey Moore’s 1991 Crossing the

Chasm: Marketing and Selling High-Tech Products to Mainstream Customers (Moore, 2002).
Dr. Tom Byers, Faculty Director of the Stanford Technology Ventures Program, describes
Moore’s work on technology development and adoption as “still the bible for entrepreneurial
marketing 15 years later.” (Quotation is from material by and about Tom Byers available at
ecorner, Stanford University’s Entrepreneurship Corner. See Byers, undated.)
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burden on developers to provide usability and technical support for the
technology.

Technologies that support reuse are still in the earliest stages of
this cycle and still face serious challenges to wider adoption. Progress
toward widespread adoption is likely to be relatively slow for many
reasons, including the normal organizational “costs” associated with
adoption of any new technology and the need for changes in related
development processes. In addition, the lack of demonstrated ROI for
such technologies will slow their adoption (and note the relatively slow
adoption of LCMSs that we mentioned above). For example, some of
the early tools are currently government funded and thus not yet in
commercial markets. The viability of emerging tools for cost-effectively
meeting the reuse needs of TD organizations will be explored in the
coming years. Whether the potential benefits of using such tools will
outweigh the earlier-mentioned costs and lead to market acceptance—
and to crossing the chasm—is yet to be determined.

Concept Reuse Avoids the Technical Problems of
RLO-Based Reuse

Given the technical issues that reusers currently face, we identified a
fourth important type of potential reuse: concept reuse. We believe
this more traditional approach tends to be overlooked in the presence
of emerging technologies. Concept reuse is the employment of peda-
gogical approaches from other courses, including instructional meth-
ods, task decompositions, and assessment methods. This practice is
traditional in that it is parallel to a researcher’s use of related research
papers to design his or her project or the inspection and analysis of
existing Web sites as models for the structure and content of new Web
sites. Concept reuse saves design costs, which can be significant in
e-Learning, but does not require interoperability or technologies that
repurpose existing digital content.

It is essential that concept reuse be acknowledged so that it can
be measured and documented as an early success in the effort to reuse,
and so that it can be supported in the design of large-scale reposito-
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ries. The success of concept reuse requires the ability to quickly locate
target content and explore it for possible emulation or partial structural
replication. This, in turn, requires the ability to quickly search for and
access content or content summaries for inspection. These capabilities
are not built into the design of early large-scale repositories. For exam-
ple, the Advanced Distributed Learning Registry (ADL-R) presently
allows potential reusers to access only metadata, along with a pointer
to the repositories where the content resides. If concept reuse is to be
supported, potential reusers may well need to access (or at least index)
and search content or the underlying code that supports content. The
capability for such searches exists today. For example, Google has a
prototype search engine for computer code that is “public source™ to
aid programmers looking for specific elements of computer code.

2 Google Corporation has a “labs” set of public prototypes of tools, one of which searches

for public-source computer code (Google, 2009).






CHAPTER THREE
Economic Incentives

This chapter considers the ROI that organizations have experienced
in implementing their reuse strategy in the e-Learning context. While
none of the organizations interviewed could cite specific ROI figures,
most were comfortable making broad comparative statements about
reuse. In addition, this chapter examines experience with reuse in a
variety of contexts (e.g., e-Learning, distribution of other digital prod-
ucts, software in general, and materiel development) and the implica-
tions for DoD. Our goal was to identify factors that can explain suc-
cess with a reuse strategy more generally and that can guide others in
considering reuse designs for e-Learning in the future.

On the whole, our interviews suggest that significant returns with
a reuse strategy in e-Learning are the exception. Even after several years
of pursuing reuse, few TD organizations had more than modest returns
on their investment in the e-Learning context. In the broader context,
we have concluded that predicting or generalizing about what deter-
mines the success of a reuse strategy will be difficult. We recommend
that ADL focus on obtaining additional information on ROI issues in
e-Learning; we also discuss options for how ADL could pursue that
goal.

Few Training Organizations Had More Than Modest
Returns from Pursuing Reuse

What we learned in our interviews suggests that few early adopters of
an RLO-based approach had more than modest returns on their invest-

23
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ment. Some even claimed that their returns were negative. Although
TD organizations do not typically have concrete measures of ROI, we
asked them to estimate their returns in a broad way and to compare
them with their expectations when they began pursuing reuse. Most
of the organizations we interviewed had pursued reuse for three to six
years and thus had enough experience upon which to base an estimate.
Only two organizations were excluded from this analysis because of
limited experience with reuse.

As Figure 3.1 shows, 35 percent of the interviewed organizations
reported no savings at all or a net loss from their reuse efforts. All of
these organizations were referring to attempts to implement an RLO-
based reuse approach. Most often, this meant that an organization had
made a significant investment in changing its processes and proce-
dures but had not yet successfully reused content. A few organizations,
some of which had sunk significant revenues in a reuse strategy, told us
that they had abandoned reuse initiatives, concluding that they would

Figure 3.1
The Extent to Which Organizations Saved e-Learning Development
Resources by Employing a Reuse Strategy
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never recoup their investment and needed to cut their losses. In these
cases, the organizations felt that the potential for reuse within their
own organization had been greatly overestimated.

Forty percent of organizations estimated that they had achieved
some returns but less than expected. Often, respondents felt that if
any real gains had been made, they were no more than small. The
reason for this result was more often than not that obstacles to reuse
had turned out to be greater than expected (this point is discussed fur-
ther in Chapters Four and Five).

Of the organizations represented by the first two bars in Figure
3.1, 60 percent (or 45 percent of all organizations) also listed “insufhi-
cient ROI” as an obstacle to moving forward with initiatives to increase
RLO-related reuse. However, only those abandoning their reuse strat-
egy saw this obstacle as the greatest one they faced.

Twenty-five percent of the organizations estimated a positive ROI
that was in line with their pre-implementation expectations. These
organizations typically employed either the top-down or the bottom-up
approach to reuse, or both. Two respondents estimated rather modest
savings, in the range of 5 to 15 percent. Two others remarked that
the main benefit was not cost reduction but an ability to increase the
amount of training delivered within a fixed budget.

Two respondents in Figure 3.1’s “as expected” column estimated
large cost savings (e.g., were able to cut the average cost of development
in half). Those savings did not derive from reuse of training content,
however, but from efforts to structure the development environment.
We determined that these efforts show promise and warrant the cre-
ation of another important approach to reuse: “structural” reuse.

Structural reuse occurs when an organization adopts something
as simple as templates or style sheets or as complex as a complete con-
tent management environment (an LCMS, for example). Structural
reuse also includes sharing processes (including Web services) that
streamline procedures. In the most general terms, structural reuse is
any computer code designed to make the development environment
more cost-effective.

Commercial-sector case studies have shown a high degree of cycle-
time reduction and development savings from structural reuse within
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individual companies. For example, three organizations realized large
savings in cost and development time by employing technologies to
automate the development and delivery of content in multiple delivery
formats (e.g., online courses, job aids, instructor guides, lesson plans,
classroom visuals, tests, and handouts) using a large central repository
and one-time development of content (Chapman, 2007).

Whether communities of organizations (e.g., in the DoD envi-
ronment) can successfully structure their reuse environment to obtain
similar savings within an RLO repository framework has yet to be
determined. Doing so would require a high degree of up-front collabo-
ration to agree on a common T'D environment but could promise large
savings in development costs and production-cycle times. The need for
strategic planning and collaboration in order for even ad hoc reuse to
be successful is further discussed in Chapter Five.

The Decision to Bypass an RLO-Based Reuse Approach
Makes Sense for Many Training Development
Organizations

For many organizations, the decision to bypass an RLO-based reuse
strategy appears to make sense economically, at least in this early adopt-
ers phase of technological development. At this point, implementation
of an RLO-based reuse initiative requires significant up-front invest-
ment and organizational change while knowing that, according to the
experience of our respondents, any returns are years away and by no
means guaranteed.

Part of the risk of undertaking the RLO-based strategy is the
need for success with different elements of the change-management
policies—i.e., employing new technologies, successfully collaborating
with other organizations, changing instructional design strategies and
business processes, dealing with copyright and security issues. A second
part of the risk has to do with the strength of the demand for reuse
within an organization. One large organization that has a wide range
of training needs and training suborganizations (and is a pioneer in the
idea of employing reuse to reduce development costs) found that even
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after careful consideration, it significantly overestimated the extent to
which the content it produced could be cost-effectively reused inter-
nally. It found that its typical digital training material simply had too
much context to meet the needs of others with similar training needs.

Another part of the risk has to do with the effect on current cus-
tomers. Some organizations determined that employing a reuse strat-
egy would require the unacceptable cost of compromising service to
immediate customers. A few respondents reported that incorporating
the needs of those outside the customer base often increased the cost
of the design of e-Learning or the amount of time needed to develop
the courseware. A representative from one organization reported that
the attempt to implement a strategy of reuse resulted in a substantial
increase in time to development. Another respondent acknowledged
a small increase in the production cycle; however, because this orga-
nization operates within a market whose customers expect a short
development time, even a small increase in time to development was
unacceptable.

Some TD organizations simply judge that returns internal to their
own organization would be too small to justify the up-front invest-
ment. For example, a reuse strategy may appear inappropriate if the set
of capabilities for which an organization develops training appear to be
too broad and few potential partner organizations are available. Alter-
natively, the original design characteristics of training content (e.g.,
the amount of context built into learning objects) may make available
training material a poor candidate for reuse from a technical stand-
point. Even when there appear to be a great deal of overlap and no
obvious technical issues, actual returns from reuse might not be large
enough.

For example, in designing training to reduce oil spills from ships,
the Navy studied the extent to which training lessons might be reused
across its fleet (Concurrent Technologies Corporation, 2003). After
detailed study of 22 Navy ship classes using eight oil-carrying systems,
the Navy found that only 22 percent of the training content could be
shared across hulls. While the effort was successful, the amount of
actual reuse turned out to be fairly modest for such an ideal candidate
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area, and “the return” was lower than expected after accounting for the
up-front costs of analysis, planning, and coordination.

For some organizations, other approaches to reducing develop-
ment cost may have greater returns and less risk than an RLO-based
reuse approach offers. Market evidence suggests that the cost of pro-
ducing IMI has been decreasing over time.! From the viewpoint of the
DL market, new tools and approaches are emerging all the time. For
example, a representative from one organization said that IMI reuse
had become of secondary importance once virtual schoolhouse tech-
nologies had emerged within the organization. From a technical stand-
point, rapid authoring tools (independent of tools that allow reuse) are
making e-Learning less costly all the time. In general, to the extent that
improvements in technologies and authoring tools reduce the cost of
developing e-Learning from scratch faster than they reduce the cost of
reusing content, the case for reuse becomes less compelling.

Another approach to addressing the potentially high costs of DL
development is to focus on processes that keep costs low to begin with.
For example, when an organization’s e-Learning needs are relatively
simple and are unique or short lived (as when content is changing rap-
idly), a strategy of keeping production costs low may make more sense
than investing in reuse. One organization employed such a strategy.
Starting from a PowerPoint foundation and using an effective instruc-
tional design, the organization employed easy-to-use authoring tools
to add flash and video, interactivity with students, and simulations.
The organization felt that the resulting content was compelling and
was inexpensive to produce and maintain. Moreover, this strategy pre-
cluded investment in an LCMS or more difficult-to-use authoring tools
to support the repurposing of existing content.

As yet another example of an alternative approach to cost reduc-
tion in e-Learning, one organization focused its cost-reducing efforts on
the delivery, rather than the development, side of its training (includ-
ing e-Learning). Under this scenario, the employment of cognitive
task analysis and a highly contextual training design model made e-

1" One study estimated that the average cost of custom content development in 2006 was

half of what it cost in 1999. See Chapman, 2007, and Brandon Hall Research, 2006a.
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Learning content a poor candidate for RLO-level reuse. Use of cog-
nitive task analysis, in fact, typically increases the design and devel-
opment time by approximately 20 percent. However, performance-
based evidence suggests that student learning time can be substantially
reduced when this design model, rather than other design models, is
used, leading to substantial net savings (Clark et al., 2000).

Reuse prospects might change if industry-wide repositories con-
taining large amounts of content were to emerge. However, there is
evidence to suggest that much of the content would likely not be suit-
able for reuse because the demand for any particular learning content
would be too small.

Consider the case of a large defense organization that we inter-
viewed. Figure 3.2 shows the number of graduates in 64 high-priority
DL courses for this organization. Note the following about this group
of courses:

Figure 3.2
Example: Distribution of Number of Graduates for High-Priority e-Learning
Courses Within a Large Defense Organization
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* Average graduation was relatively modest—only 422 students per
course on average, with a median of 180.

* Only six courses had over 1,000 graduates.

 Twenty courses had fewer than 100 graduates.

e The potential for reuse outside the organization is seen as
limited.

The average graduation across these courses suggests a small market
for reuse. Some courses, such as those related to specific military tasks,
have little application outside the military, and the potential for reuse
in other military organizations is apparently small. The courses that do
have civilian counterpart occupations in the public workforce could
have potential application in the civilian sector; however, civilian access
to the military repositories of the ADL-R will not be easy.

Experience with two existing large digital repositories suggests
that only a few items in the DoD context are substantially reused (see
Figure 3.3). In 2006, the Defense Audiovisual Information System
(DAVIS) contained over 454,000 images and 13,000 film/video
“active titles” that included content back to the 1950s. DAVIS acts pri-
marily as a library/archive for use by DoD and public users. The Defense
Instructional Technology Information System (DITIS) contains com-
puter-based training and IMI content dating back to the mid-1980s.
There were roughly 4,500 titles in DITIS at the time of this study.
Like DAVIS, DITIS contains content descriptions and either allows
the user to order the content directly or provides contact information
for the content’s owner so that the user can ask for access permission.
Within the military service, it is required that new training content be
registered with DAVIS/DITIS per DoD Instruction 1322.20 (DoD,
1991).2

2 For example, U.S. Army TRADOC Pamphlet 350-70-2, Training Multimedia Course-
ware Development Guide (Headquarters, TRADOC, 2003) requires that developers think-
ing about developing new training content first check DAVIS/DITIS. In addition, the pam-
phlet directs that once content is developed, specific information on IMI that identifies the
IMI program and describes the program’s software and hardware is to be submitted for

DITIS.



Economic Incentives 31

Figure 3.3
Example: Orders from DAVIS/DITIS Digital Repositories Suggest That Only
a Few Repository Items Get Substantial Reuse
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As Figure 3.3 shows, only a few of the items are frequently
requested. The items ordered from DAVIS are more like “assets” for
reuse in other contexts. The items in DITIS, which are complete
courses, are presumably being ordered for reuse as a complete entity
(top-down reuse) or, possibly, for concept reuse, but there is no way to
gauge this split. Unlike other databases, DITIS courses are identified
to the Defense Manpower Data Center for inclusion in the DoD data-
base of formal courses.

Thus, we contend that much of the material that will soon be in
the external repositories of the ADL-R (and perhaps other large reposi-
tories, as well) will see little reuse. This outcome suggests that devel-
oping organizations can potentially reduce costs (and thereby increase
their ROI) by selectively designing their training for reuse: They would
estimate the “reuse potential” of training before design begins and then
invest in the extra cost of “designing for reuse” only in cases for which
that potential is “high.” Such an approach could reduce the cost of
development without affecting global reuse in large repositories. Inter-
views with existing organizations suggest that the savings could be sig-
nificant. In fact, overestimating the amount of material that had to
be designed for reuse was identified by at least one organization as the
major reason for abandoning its reuse strategy.

Some Digital Markets/Repositories Have Succeeded,
Others Have Failed

Because the size of existing repositories for education and train-
ing objects is limited, we looked at established reuse markets outside
e-Learning to identify insights on successful reuse strategies. We found
that markets and repositories for digital content have had mixed suc-
cess with reuse. Table 3.1 shows our findings.

On one end of the spectrum are markets and repositories (e.g., the
multibillion-dollar commercial Web-based visual and audio program-
ming industry) that successfully provide a high-quality product to a
large consumer base:
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Successes and Failures of a Range of Digital Markets/Repositories

Type of Relative Key
Name Content Market Success Characteristics
Asset markets  Visual, audio Web-based High, High quality,
programming commercial multibillion- niche markets,
dollar market = market analysis
COTS courses  Leadership, Commercial High, Large markets,
IT, other multibillion- high quality,
courses dollar market  market analysis
Online Courses, Open source High High quality
teaching— learning and fee based
MERLOT? materials
Global Health  PowerPoint Open source High Niche market,
Network lectures great need,
University SMEs, easy to
customize
Army 3D 3D models Free, not well Low Difficult access,
model known low quality,
repository few entries
DAVIS/DITIS IMI, videos, Free, not well  Low Difficult
images known access, hard

to customize,
variable quality,
not all entries

@ Multimedia Educational Resource for Learning and Online Teaching.

* Asset markets. The Internet offers access to millions of both
public-domain and privately licensed digital assets, including
photographs, music, sound effects, and 3D models. The stock-
photography business model is reportedly over 80 years old, and
its current realization on the Internet is approaching $1 billion in
annual revenues.

* COTS courses. Commercial companies offer a variety of Web-
based courses for a fee, especially those covering the areas in high
demand across organizations (e.g., preventing sexual harassment
in the workplace, leadership development, regulatory compliance,
and safety). There are also Web-based courses in specific mar-
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kets with an emphasis on I'T knowledge/skills and use of software
applications.’

* Online teaching support sites. Organizations such as MERLOT*
provide open-access, Web-based referatories for Web-based learn-
ing materials of interest to higher-education students and faculty.
In the case of MERLOT, the site offers some content for free and
some for a fee. Anyone can contribute content, but peer review
for quality assurance is often part of the process when content is
made public. There is also a public mechanism for providing com-
ments on content.

* Global Health Network University. Also known as Supercourse,’
this repository offers about 3,000 lectures on public health (as of
December 2006) from recognized experts in their field, all free of
charge. Despite the small size of this repository, managers report
over 40,000 users from 171 countries, most of which were experi-
encing public health crises.

On the other end of the spectrum are repositories that enjoyed
much less success. However, since failures, especially market failures,
are more difficult to find because they tend to be small and disappear
once they fail, we are able to describe only the DoD’s digital reposito-
ries for training content:

* Army 3D model repository. Sponsored by the Army’s Program Exec-
utive Office for Simulation, Training and Instrumentation (PEO
STRI) Targets Management Office and the Army’s Research,

Development and Engineering Command (RDECOM) Virtual
Targets Center, this repository was designed to collect and share

3 See, for example, the offerings at TrainingTools.com (undated), Course Technology
(undated), and BestWebTraining.com (2008).

4 Originally developed by the California State University Center for Distributed Learn-

ing, MERLOT was based on an “educational object economy” concept developed in work
done by Dr. James Spohre and funded by the National Science Foundation. See Multimedia
Educational Resource for Learning and Online Teaching, 2008.

> Supercourse was developed by Ron LaPorte at the University of Pittsburgh. See Super-

course: Epidemiology, the Internet and Global Health, 2009.
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Army-developed 3D models.® However, because contribution to
this repository is not required, few additions have been made, and
this digital source has reportedly received little use. Also, during
a review of its content in October 2007, the models were judged
to be of low quality compared with what was available on com-
mercial markets.”

* DAVIS/DITIS. TD organizations are required by DoD Instruc-
tion 1322.20 (DoD, 1991) to use DAVIS/DITIS, a repository
system that, as of May 2007, had 20,000 registered users and
content that included 454,000 digital images and 13,000 videos,
as well as 4,500 CD-ROMs containing IMI material. We classify
this system as an example of less than full success. The number
of searches has been estimated at about 18,000 a month, result-
ing in 2,000 product orders per month, with an average of two
titles per order. Actual usage of the titles is unknown, but anec-
dotal reports from interviews with Army schools suggest that
there is little value in searching DAVIS/DITIS. Moreover, the
value of the repository and its content are questionable. Visual
information goes back to the 1950s, and CD-ROM:s go back to
the 1980s. Importantly, the system is not nearly as complete as
intended, because despite the DoD instruction, organizations are
not strictly required to contribute in practice (and many choose
not to). In consequence, searches are less likely to find what is
being sought than they wo